Summary. GnRH 
Introduction
The failure of postnatal gonadal development in the hypogonadotrophic hypogonadal (hpg) mouse is the result of an inherited isolated deficiency in hypothalamic gonadotrophin-releasing hormone (GnRH) (Cattanach, Iddon, Charlton, Chiappa & Fink, 1977 ;  Lyon, Cattanach & Charlton, 1981 (Young, Speight, Charlton & Clayton, 1983) . Nevertheless, differentiated but relatively inactive gonadotrophs have been identified in the pituitaries of hpg mice (McDowell, Morris & Charlton, 1982) .
The pulsatile administration of low doses of GnRH to hpg male mice results in a rapid normalization of pituitary GnRH receptors, and serum and pituitary FSH content with associated elevations in pituitary LH content and increased testicular weight (Young et ai, 1983; Charlton et ai, 1983a) . A similar regimen in hpg female mice resulted in pituitary and serum gonadotrophin concentrations typical of normal adult females after only 15 days of treatment (Charlton et ai, 1983a) . Similar results have been obtained by Belchetz, Plant, Nakai, Keogh & Knobil (1978) and Knobil (1980) with primates and by Marshall & Kelch (1979) who observed hormonal changes characteristic of puberty in humans with idiopathic hypogonadotrophic hypogonadism after pulsatile administration of GnRH.
Another way of providing chronic GnRH stimulation of the pituitary is the implantation of normal fetal mouse hypothalamus into the third ventricle of the adult mutant animal (Krieger et ai, 1982) . Grafts from appropriate areas of fetal brain have been shown to correct antidiuretic hormone deficiency in rats (Gash, Sladek & Sladek, 1980) and motor abnormalities of dopamine deficiency (Perlow et ai, 1979;  Bjorklund, Dunnett, Stenevi, Lewis & Iversen, 1980) . In this study we have investigated the pituitary-gonadal endocrine changes that occur in female hpg mice bearing fetal hypothalamic implants, and have extended the initial study (Krieger et ai, 1982) Pituitary GnRH receptor assay. The GnRH agonist analogue (D-Ser (tBu)6)des-Gly10-GnRH Nethylamide (GnRH-A) used as the radioligand in the binding assay was kindly donated by Dr J Sandow (Hoechst AG, Frankfurt, West Germany). Iodination of GnRH-A, to specific activity of 1000-1500 pCi/pg, was performed as previously described (Young et ai, 1983 (Young et ai, 1983; Naik, Young, Charlton & Clayton, 1984) . This method allows duplicate determinations of both total and non-specific binding on each pituitary. After correcting for protein content GnRH-A binding was expressed as fmol/pituitary (Young et ai, 1983) .
LH receptor assay. HCG (CRI21) was iodinated, to specific activity of 80 000 c.p.m./mg, using the lactoperoxidase method with subsequent purification on Sephadex G-100 and SepharoseConcanavalin A as previously described (Catt, Ketelslegers & Dufau, 1976 Fig. 2 ).
Immunoperoxidase staining for GnRH is shown in a representative brain section from an hpg female 100 days after POA transplantation (PI. 1, Fig. 4 Fig. 3 ; Mouse 38D, Table 1 ), a small implant rostral to the median eminence in another animal (Mouse 38E), and a smaller than normal implant at the median eminence level in the third (Mouse 38B). Despite this there were minor endocrine changes in these 3 animals (Table 1) .
Pituitary gonadotrophfunction. As previously reported (Young et ai, 1983) GnRH-A binding in the pituitaries of female hpg mice was a third that of normal females at random stages of the cycle (2-9 ± 0-4 and 9-8 ± 0-4 fmol/pituitary, respectively). POA implants increased GnRH-A binding to 6-18 ± 0-4 fmol/pituitary, about 60% of normal values ( (Charlton, Barclay & Williams, 1983b) and GnRH immunostaining (Krieger et ai, 1982) clearly revealed fibre outgrowth from the grafts. GnRH-containing fibres were visible coursing through host tissue and terminating in the proximity of capillaries of the primary portal plexus in the zona externa of the median eminence (PI. 1. Fig. 4 ; Krieger et ai, 1982) . Although evidence of neuronal outgrowth from the grafted tissue was observed by 60 days in the female mice cyclic ovarian activity was not established in these animals, suggesting lack of appropriate neural control over GnRH secretion from the graft. Nevertheless, studies on the reproductive behaviour of POA-grafted females suggest that reflex ovulation may occur (Gibson et ai, 1984; Charlton, Parry & Jones, 1985 (Cattanach et ai, 1977) rather than adults, a pattern of pituitary gonadotrophin levels similar to that in these 40-day grafted male hpg mice is found. Similarly, although seminal vesicle weights 40 days after POA transplantation were well below those found in normal adult animals of an age similar to that of the experimental hpg mice, they were almost identical to those found in 40-day-old normal male mice (see Cattanach et ai, 1977 (Young et ai, 1983; Charlton et ai, 1983a) . In these injection studies (Young eia/., 1983) (Charlton et ai, 1983a) , but again 40% of pituitary gonadotrophs contained lipid droplets after this treatment whereas grafts maintained normal gonadotroph ultrastructure 
